The characteristics of stem cells are that they are clonogenic, self-renewing and can give rise to specialized cell types.1 Adult mesenchymal stem cells' biology and its potential use for gene therapy have provided the great potential for therapeutic use in tissue regeneration. Recently, stem cells were successfully transduced with therapeutic genes via viral vehicles. However, the probabilities of inducing toxicity, immune and inflammatory responses by virus remains to be the main concern.2, 3 The gene deliveries by non-viral methods are less efficient than viral mediated DNA delivery. Typically, the transfection efficiency was limited to 20%-25%. Still, non-viral methods have several advantages, including a cheaper manufacture cost, none or weak immunogenic response in repeat administration. Herein, we introduce a new method, microporation, that can transduced plasmid DNA to human adipose tissue-derived stem cells (hADSCs) efficiently.
Discussion: Ex vivo gene therapy is a potent method for disease treatment. Adipose tissue derived stem cells are convenient to isolate and can renew themselves effectively. Until recently, these experiments have been precluded due to the resistance of ADSCs to classic transfection methods, including lipofectants. In this study, we demonstrate for the first time that microporation is an excellent method for gene transduction into stem cells. We established an optical transfection condition with minimal cell damage. More importantly, the microporated hADSCs continue to carry multipotent properties and maintained EGFP expression for more than two weeks.
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